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Appendix K
Tables and Figures Supporting the Impact Assessment
of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Alternative 1 (No Action Alternative)

Table K.1-1. Frequency of Spawning Habitat Availability for Steelhead and Chinook Salmon in the Sacramento, Feather, and American Rivers for
Alternative 1, 1922-1994 Simulation (2001 Operations)

Proportion of

Spawning Habitat Fall-Run Chinook Late Fall-Run Winter-Run Spring-Run
Auvailable (%) Salmon Chinook Salmon Chinook Salmon Chinook Salmon Steelhead
Feather River
<+100% 219 219 292 219 365
<+90% 0 0 0 0 0
<+80% 0 0 0 0 0
<+70% 0 0 0 0 0
<+60% 0 0 0 0 0
<+50% 0 0 0 0 0
<+40% 0 0 0 0 0
<+30% 0 0 0 0 0
<+20% 0 0 0 0 0
<+10% 0 0 0 0 0
0% 0 0 0 0 0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Proportion of

Spawning Habitat Fall-Run Chinook Late Fall-Run Winter-Run Spring-Run
Available (%) Salmon Chinook Salmon Chinook Salmon Chinook Salmon Steelhead
Sacramento River at Keswick
<+100% 212 212 290 213 356
<+90% 7 7 2 6 9
<+80% 0 0 0 0 0
<+70% 0 0 0 0 0
<+60% 0 0 0 0 0
<+50% 0 0 0 0 0
<+40% 0 0 0 0 0
<+30% 0 0 0 0 0
<+20% 0 0 0 0 0
<+10% 0 0 0 0 0
0% 0 0 0 0 0
American River at Nimbus
<+100% 163 169 229 157 292
<+90% 14 21 44 19 32
<+80% 8 4 0 4 8
<+70% 22 20 13 30 23
<+60% 3 2 1 0 4
<+50% 9 0 1 8 3
<+40% 0 0 0 0 0
<+30% 0 3 4 1 3
<+20% 0 0 0 0 0
<+10% 0 0 0 0 0
0% 0 0 0 0 0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.1-2. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Sacramento River at
Keswick for Alternative 1, 1922—-1993 Simulation (2001 Operations)

Fall-/Late Fall-Run

Fall-Run Chinook Salmon Chinook Salmon Winter-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead
§ 28 oo £ £ 28 oo E& £ 28 oo £ £ 28 2o £ £ 28 .. &
Bae =E S& TE£ =8 =28 S8 TZ =% =% S8 ZTE£ =8 =8 SE TE£ =% =8B EE TE =%
[T o [T o [T o [T o [ o
mex £S5 58 38 55 25 §E 2§ 55 35 EE 5§ 55 35 BB 5§ 55 25 §E 3§ 5
1.0 410 410 432 216 554 554 864 648 576 411 720 504 491 322 864 576 485 498 864 432
0.9 9 9 0 0 9 9 0 0 0 1 0 0 2 8 0 0 8 5 0 0
0.8 2 3 0 0 2 3 0 0 0 3 0 0 0 5 0 0 3 0 0 0
0.7 3 0 0 0 3 0 0 0 0 1 0 0 3 0 0 0 2 1 0 0
0.6 5 1 0] 0 5 1 0 0 0 3 0 0 5 3 0 0 5 0 0 0
0.5 3 1 0 0 3 1 0 0 0 0 0 0 3 1 0 0 1 0 0 0
0.4 0 2 0 0 0 2 0 0 0 0 0 0 0 2 0 0 0 0 0 0
0.3 0] 1 0] 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0
0.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.1 0 1 0] 0 0 1 0] 0 0 0 0 0 0 1 0 0 0 0 0 0
0.0 0 4 0 0 0 4 0 0 0 13 0 0 0 17 0 0 0 0 0 0
Table K.1-3. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Sacramento River at Bend
Bridge for Alternative 1, 1922-1993 Simulation (2001 Operations)
Fall-/Late Fall-Run
Fall-Run Chinook Salmon Chinook Salmon Winter-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead
§ 258 oo 5 5 25 oo £ £ 25 oo £ £ 28 oo & & 28 .. &
Base = © gg TE =8B =8 gg TE =8B =8 EB TE =28 =8 ES TE =28 =8 §S TE =8
=) =] (] S o S o > (] S o S o > (] S o S o > (] S o S o > (] e o
ndex 25 & 58 55 ¥S SE 3§ 55 %5 g8 38 55 25 3E 3§ 55 S 5B 3§ §S
1.0 401 409 432 216 545 535 859 648 576 304 715 504 482 277 859 576 480 380 858 432
0.9 15 10 0 0 15 26 5 0 0 86 5 0 7 42 5 0 11 93 6 0
0.8 3 1 0 0 3 1 0 0 0 14 0 0 2 9 0 0 5 18 0 0
0.7 2 3 0 0 2 5 0 0 0 6 0 0 2 5 0 0 1 8 0 0
0.6 5 0 0 0 5 0 0 0 0 0 0 0 5 0 0 0 4 2 0 0
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Tables and Figures Supporting the Impact Assessment

U.S. Department of the Interior, Bureau of Reclamation,
and the California Department of Water Resources

of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Fall-/Late Fall-Run

Chinook Salmon Winter-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead

Fall-Run Chinook Salmon
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Table K.1-4. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Sacramento River at Red

Bluff for Alternative 1, 1922—-1993 Simulation (2001 Operations)

Fall-/Late Fall-Run

Winter-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead

Chinook Salmon

Fall-Run Chinook Salmon
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1.0 397 406 432 216 541 497 858 648 573 153 714 504 475 225 858 576 473 331 858 432
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.1-5. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Feather River at Thermalito
for Alternative 1, 1922-1994 Simulation (2001 Operations)

Fall-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead

§ 28 2, § 5§ 28 2o §& §& BE oo B
Bse =E 55 F£ $E z2f 5§ §£ sf =g £ E£ 5§
Index 25 52 328 55 25 2 38 55 35 HE 3& &S
1.0 176 345 418 175 143 140 742 573 371 271 736 391
0.9 45 16 10 32 48 9 59 2 56 26 77 32
0.8 19 11 3 5 45 8 29 0 19 14 26 5
0.7 24 7 1 2 49 7 9 1 18 11 12 2
0.6 27 13 0 2 47 12 10 0 28 6 5 2
0.5 26 7 0 0 40 7 3 0 8 9 5 0
0.4 16 5 0 0 22 6 3 0 2 3 2 0
0.3 18 9 0 0 22 9 2 0 0 2 0 0
0.2 14 3 0 0 15 4 4 0 1 6 0 0
0.1 11 0 0 0 13 0 1 0 0 4 0 0
0.0 56 16 0 0 60 158 2 0 1 152 1 0

Table K.1-6. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the American River at Sunrise
for Alternative 1, 1922-1993 Simulation (2001 Operations)

Fall-Run Chinook Salmon Steelhead

Base Adult Spawning/ Juvenile Smolt Adult Spawning/ Juvenile Smolt

Index Migration Incubation Rearing Migration Migration Incubation Rearing Migration

1.0 189 307 420 184 377 276 793 400

0.9 15 50 12 23 40 31 64 23

0.8 7 26 0 9 5 9 5 9

0.7 52 11 0 0 35 8 0 0

0.6 70 11 0 0 28 5 0 0

0.5 39 3 0 0 6 9 1 0

0.4 21 0 0 7 3 1 0

0.3 17 0 0 4 0 0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment

and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B
Fall-Run Chinook Salmon Steelhead
Base Adult Spawning/ Juvenile Smolt Adult Spawning/ Juvenile Smolt
Index Migration Incubation Rearing Migration Migration Incubation Rearing Migration
0.2 11 3 0 0 3 4 0 0
0.1 1 0 0 0 1 4 0 0
0.0 10 15 0 0 2 151 0 0

Table K.1-7. Frequency of Water Temperature Survival Indices for Coho Salmon (i.e., Based on criteria for Chinook Salmon) in the Trinity River
at Lewiston for Alternative 1, 1922—-1994 Simulation (2001 Operations)

Coho Salmon

Base Index Adult Migration Spawning /Incubation Juvenile Rearing Smolt Migration
1.0 277 288 862 288
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Alternative 1 2020 Conditions

Table K.1-8. Frequency of Spawning Habitat Availability for Steelhead and Chinook Salmon in the Sacramento, Feather, and American Rivers for
Alternative 1, 1922-1994 Simulation (2020 Operations)

Proportion of

Spawning Habitat Fall-Run Chinook Late Fall-Run Winter-Run Spring-Run
Auvailable (%) Salmon Chinook Salmon Chinook Salmon Chinook Salmon Steelhead
Feather River
<+100% 219 219 365
<+90% 0 0 0
<+80% 0 0 0
<+70% 0 0 0
<+60% 0 0 0
<+50% 0 0 0
<+40% 0 0 0
<+30% 0 0 0
<+20% 0 0 0
<+10% 0 0 0
0% 0 0 0
Sacramento River at Keswick
<+100% 208 209 292 214 352
<+90% 11 10 0 5 13
<+80% 0 0 0 0 0
<+70% 0 0 0 0 0
<+60% 0 0 0 0 0
<+50% 0 0 0 0 0
<+40% 0 0 0 0 0
<+30% 0 0 0 0 0
<+20% 0 0 0 0 0
<+10% 0 0 0 0 0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Proportion of

Spawning Habitat Fall-Run Chinook Late Fall-Run Winter-Run Spring-Run

Available (%) Salmon Chinook Salmon Chinook Salmon Chinook Salmon Steelhead

0% 0 0 0 0 0
American River at Nimbus

<+100% 143 273
<+90% 17 26
<+80% 11 11
<+70% 27 30
<+60% 8 10
<+50% 12 11
<+40% 1 1
<+30% 0 3
<+20% 0 0
<+10% 0 0
0% 0 0

Table K.1-9. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Sacramento River at
Keswick for Alternative 1, 1922—-1993 Simulation (2020 Operations)

Fall-/Late Fall-Run

Fall-Run Chinook Salmon Chinook Salmon Winter-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead

§ 28 o, & § 28 oo, 5§ & 2% o, & & 25 oo, & 5 28 oo 5
Base =E S& T£ =8 28 S8 TZ =% =% S8 ZTE£ =% =8 5§ TE£ =% =B EE TE =%

S o 3 [ S o S o =} [ S o S o 3 [ S o S o 3 [ S o S o 3 [ S o

ndex 25 58 358 55 §5 & 3§ 55 §s 58 38 55 %5 3E 3§ 55 %5 g8 3§ &S
1.0 407 408 432 216 551 552 864 648 576 410 720 504 490 318 864 576 479 499 864 432
0.9 11 6 0 0 11 6 0 0 0 1 0 0 2 6 0 0 14 4 0 0
0.8 4 4 0 0 4 4 0 0 0 4 0 0 2 6 0 0 4 0 0 0
0.7 2 1 0 0 2 1 0 0 0 2 0 0 2 2 0 0 0 1 0 0
0.6 7 2 0 0 7 2 0 0 0 1 0 0 7 3 0 0 6 0 0 0
0.5 1 2 0 0 1 2 0 0 0 0 0 0 1 2 0 0 1 0 0 0
0.4 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0
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Tables and Figures Supporting the Impact Assessment

U.S. Department of the Interior, Bureau of Reclamation,
and the California Department of Water Resources

of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Fall-/Late Fall-Run

Chinook Salmon Winter-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead

Fall-Run Chinook Salmon
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Table K.1-10. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Sacramento River at Bend

Bridge for Alternative 1, 1922-1993 Simulation (2020 Operations)

Fall-/Late Fall-Run

Chinook Salmon Winter-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead

Fall-Run Chinook Salmon

uonelbiy
ljows

Burieay
ajluaAng

uoneqgnau|
/Bulumeds

uonelbiy
Hnpyvy

uonelbiy
ljows

Burieay
ajluaAng

uoneqgnau|
/Bulumeds

uonelbiy
Hnpvy

uonelbiy
ljows

Burieay
ajluaAng

uoneqgnau|
/Bulumeds

uonelbiy
Hnpvy

uonelbiy
ljows

Burieay
ajluaAng

uoneqgnau|
/Bulumeds

uonelbiy
Hnpvy

uonelbiy
ljows

Burieay
ajluaAng

uoneqgnau|
/Bulumeds

1.0 398 403 432 216 542 526 860 648 576 291 716 504 481 264 860 576 473 381 860 432
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.1-11. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Sacramento River at Red
Bluff for Alternative 1, 1922—-1993 Simulation (2020 Operations)

Fall-/Late Fall-Run

Fall-Run Chinook Salmon Chinook Salmon Winter-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead
§ 28 oo & & 28 2o E 5 BE oo E & BE 2o & § EE .o £
Bse =25 & FE 5E =2E£ 5£ FE $E zE S5£ FE sE gE 55 Ef sE 2§ :£ EE s§
nex 2S5 58 38 55 %5 g8 38 55 %5 g8 38 55 %5 g8 38 55 %5 g8 38 §5s
1.0 388 397 432 216 532 486 859 648 573 146 715 504 469 211 859 576 468 328 859 432
0.9 23 18 0 0 23 67 5 0 3 170 5 0 15 73 5 0 21 74 5 0
0.8 7 2 0 0 7 6 0 0 0 52 0 0 6 23 0 0 7 34 0 0
0.7 1 1 0 0 1 1 0 0 0 19 0 0 1 8 0 0 0 30 0 0
0.6 5 2 0 0 5 2 0 0 0 10 0 0 5 8 0 0 3 15 0 0
0.5 1 3 0 0 1 4 0 0 0 8 0 0 1 8 0 0 3 5 0 0
0.4 3 1 0 0 3 2 0 0 0 2 0 0 3 2 0 0 1 8 0 0
0.3 2 1 0 0 2 1 0 0 0 3 0 0 2 2 0 0 0 3 0 0
0.2 2 1 0 0 2 1 0 0 0 0 0 0 2 1 0 0 1 2 0 0
0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0 0 6 0 0 0 6 0 0 0 22 0 0 0 24 0 0 0 5 0 0
Table K.1-12. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Feather River at
Thermalito for Alternative 1, 1922—-1994 Simulation (2020 Operations)
Fall-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead
Base Adult Spawning/  Juvenile Smolt Adult Spawning/  Juvenile Smolt Adult Spawning/  Juvenile Smolt
Index Migration  Incubation Rearing  Migration ~ Migration  Incubation Rearing  Migration ~ Migration  Incubation Rearing  Migration
1.0 173 345 419 175 144 141 752 572 370 271 748 391
0.9 47 17 8 33 47 9 54 3 55 26 75 33
0.8 17 4 3 42 5 28 0 22 14 20 3
0.7 26 6 1 3 50 6 9 1 16 10 9 3
0.6 32 13 0 2 54 12 6 0 25 6 8 2
0.5 31 8 0 0 47 3 0 12 10 1 0
0.4 23 0 0 27 5 7 0 1 2 1 0
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U.S. Department of the Interior, Bureau of Reclamation,
and the California Department of Water Resources

Tables and Figures Supporting the Impact Assessment
of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Fall-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead
Base Adult Spawning/  Juvenile Smolt Adult Spawning/  Juvenile Smolt Adult Spawning/  Juvenile Smolt
Index Migration  Incubation Rearing  Migration  Migration  Incubation Rearing  Migration ~ Migration  Incubation Rearing  Migration
0.3 14 10 0 0] 16 10 1 0 1 2 1 0
0.2 8 0 0 11 4 1 0 1 5 1 0
0.1 11 1 0 0 11 1 0 0 0 4 0 0
0.0 50 16 0 0 55 159 3 0 1 154 0 0

Table K.1-13. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the American River at Sunrise
for Alternative 1, 1922-1993 Simulation (2020 Operations)

Fall-Run Chinook Salmon Steelhead
Base Adult Spawning/ Juvenile Smolt Adult Spawning/ Juvenile Smolt
Index Migration Incubation Rearing Migration Migration Incubation Rearing Migration
1.0 169 303 406 174 360 278 732 390
0.9 34 34 22 26 54 28 119 26
0.8 3 27 4 11 8 8 9 11
0.7 28 14 0 5 6 8 0 5
0.6 52 7 0 0 40 7 2 0
0.5 35 9 0 0 14 5 1 0
0.4 30 5 0 0 10 4 0 0
0.3 33 4 0 0 7 4 1 0
0.2 17 7 0 0 1 4 0 0
0.1 13 0 0 0 2 4 0 0
0.0 18 22 0 0 2 154 0 0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.1-14. Frequency of Water Temperature Survival Indices for Coho Salmon (i.e., Based on Criteria for Chinook Salmon) in the Trinity River
at Lewiston for Alternative 1, 1922—-1994 Simulation (2020 Operations)

Coho Salmon
Base Index Adult Migration Spawning /Incubation Juvenile Rearing Smolt Migration

1.0 278 288 864 288

0.9 6 0 0 0

0.8 1 0 0 0

0.7 3 0 0 0

0.6 0 0 0 0

0.5 0 0 0 0

0.4 0 0 0 0

0.3 0 0 0 0

0.2 0 0 0 0

0.1 0 0 0 0

0.0 0 0 0 0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Alternative 2A

Table K.2A-1. Frequency of Change (Relative to Alternative 1) in Spawning Habitat Availability for Steelhead and Chinook Salmon in the Feather,
Sacramento, and American Rivers for Alternative 2A, 1922—-1994 Simulation (2001 Operations)

Sacramento River Feather River American River

Change in Fall-Run Late Fall-Run Winter-Run Spring-Run Fall-Run Spring-Run Fall-Run

Percentage Chinook Chinook Chinook Chinook Chinook Chinook Chinook

Area Salmon Salmon Salmon Salmon Steelhead Salmon Salmon Steelhead Salmon Steelhead
<+100% 0 0 0 0 0 0 0 0 0 0
<+90% 0 0 0 0 0 0 0 0 0 0
<+80% 0 0 0 0 0 0 0 0 0 0
<+70% 0 0 0 0 0 0 0 0 0 0
<+60% 0 0 0 0 0 0 0 0 0 0
<+50% 0 0 0 0 0 0 0 0 0 0
<+40% 0 0 0 0 0 0 0 0 2 1
<+30% 0 0 0 0 0 0 0 0 2 0
<+20% 0 0 0 0 0 0 0 0 4 3
<+10% 0 0 0 0 0 0 0 0 6 5
0% 219 219 292 219 365 219 219 365 183 342
>-10% 0 0 0 0 0 0 0 0 17 10
>-20% 0 0 0 0 0 0 0 0 1 3
>-30% 0 0 0 0 0 0 0 0 1 1
>-40% 0 0 0 0 0 0 0 0 3 0
>-50% 0 0 0 0 0 0 0 0 0 0
>-60% 0 0 0 0 0 0 0 0 0 0
>-70% 0 0 0 0 0 0 0 0 0 0
>-80% 0 0 0 0 0 0 0 0 0 0
>-90% 0 0 0 0 0 0 0 0 0 0
>=-100% 0 0 0 0 0 0 0 0 0 0
South Delta Improvements Program October 2005
Appendices to the Draft Environmental Impact Statement/ K-13

Environmental Impact Report J&S 02053.02



U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2A-2. Frequency of Occurrence of the Percentage Change in Flow from Alternative 1 That Could Affect Rearing Habitat Area for
Steelhead and Chinook Salmon in the Sacramento, Feather, and American Rivers for Alternative 2A, 1922-1994 Simulation (2001 Operations)

Sacramento River Feather River American River

Percentage Fall-Run Late Fall-Run Winter-Run Spring-Run Fall-Run Spring-Run Fall-Run
Change in Chinook Chinook Chinook Chinook Chinook Chinook Chinook
Flow Salmon Salmon Salmon Salmon Steelhead Salmon Salmon Steelhead Salmon Steelhead

<+100% 2
<+90%
<+80%
<+70%
<+60%
<+50%
<+40%
<+30%
<+20%
<+10%

0% 429 572 702 486 848 430 499 830 417 802
>-10%
>-20%
>-30%
>-40%
>-50%
>-60%
>-70%
>-80%
>-90%

>=-100%
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2A-3. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Sacramento River at
Keswick for Alternative 2A, 1922—-1993 Simulation (2001 Operations)

Fall-/Late Fall-Run

Fall-Run Chinook Salmon Chinook Salmon Winter-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead
change & E£ 25 & B EE ., E B EE ., E B BB ., & B BE ., ¢
ndex S 52 38 55 %5 SE 38 55 §5 8E 3¢ 55 35S 52 38 55 %5 38 3¢& 5S
<+0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<+0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<+0.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<+0.1 5 6 0 0 5 6 0 0 0 3 0 0 4 7 0 0 6 3 0 0
0.0 418 409 432 216 562 553 862 648 576 417 718 504 497 328 862 576 482 500 863 432
>-0.1 9 15 0 0 9 15 2 0 0 10 2 0 3 21 2 0 16 1 1 0
>-0.2 0 1 0 0 0 1 0 0 0 2 0 0 0 3 0 0 0 0 0 0
>-0.3 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0
>-0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<+0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<+0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Table K.2A-4. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Sacramento River at Bend
Bridge for Alternative 2A, 1922-1993 Simulation (2001 Operations)
Fall-/Late Fall-Run
Fall-Run Chinook Salmon Chinook Salmon Winter-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead
5 28 § § 28 § § 28 § § 28 5§ § 28 5
Change Z B =22 _= Z B =22 _= Z B =22 _=S Z B =22 _= Z B =22 _=
in the 55 25 &5 ©5 55 25 ©5 ©5 55 28 ©5 ©5 55 =285 5 ©5 55 25 &% ©5
ndex  ¥5 SE 38 §5 ¥5 3£ 38 55 35S SE 38 55 %5 HE 3¢& 55 5 BE 3¢ §S
<+0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<+0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<+0.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<+0.1 10 6 0 0 10 8 1 0 1 40 1 0 9 27 1 0 1 8 1 0
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U.S. Department of the Interior, Bureau of Reclamation,
and the California Department of Water Resources

Tables and Figures Supporting the Impact Assessment
of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Fall-/Late Fall-Run

Fall-Run Chinook Salmon Chinook Salmon Winter-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead
c D5 e c D5 e c D5 e c D5 e c D5 =
Change £ EE 22 % % EE £2 % % E% 22 -% -% fE 22 -% -% EE 22 .%
n the = o e = = = o = = = = = = = = = o = = = = o = = =
e 32 52 28 55 32 5 38 B2 32 BF 25 52 32 3F 2F 52 32 3F Zi 2
0.0 402 415 432 216 546 555 861 648 572 369 717 504 485 307 861 576 487 487 860 432
>-0.1 19 10 0 0 19 12 2 0 3 22 2 0 9 24 2 0 16 9 3 0
>-0.2 1 0 0 0 1 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0
>-0.3 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0
>-0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Table K.2A-5. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Sacramento River at Red
Bluff for Alternative 2A, 1922-1993 Simulation (2001 Operations)
Fall-/Late Fall-Run
Fall-Run Chinook Salmon Chinook Salmon Winter-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead
c > 5 c c 35 c c > 5 c c > 5 c c 35 c
Change S EE B2 % % B $2 % -% EE 22 =% -% SE 22 -% -% EE 22 -%
<+0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<+0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<+0.2 0 0 0 0 0 0 0 0 0 5 0 0 0 3 0 0 0 3 0 0
<+0.1 8 6 0 0 8 7 1 0 2 72 1 0 7 35 1 0 1 12 1 0
0.0 405 413 432 216 549 549 859 647 571 311 715 503 487 280 859 575 492 473 859 432
>-0.1 18 12 0 0 18 19 4 1 3 41 4 1 9 38 4 1 11 15 4 0
>-0.2 1 0 0 0 1 0 0 0 0 2 0 0 1 2 0 0 0 1 0 0
>-0.3 0 1 0 0 0 1 0 0 0 1 0 0 0 2 0 0 0 0 0 0
>-0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2A-6. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Feather River below Thermalito
for Alternative 2A, 1922-1993 Simulation (2001 Operations)

Fall-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead
Change in Adult Spawning/  Juvenile Smolt Adult Spawning/  Juvenile Smolt Adult Spawning/  Juvenile Smolt
the Index Migration  Incubation Rearing  Migration  Migration  Incubation Rearing  Migration ~ Migration  Incubation Rearing  Migration
<+0.4 1 0 0 0 1 0 1 0 0 0 0 0
<+0.3 4 0 0 0 4 0 0 0 0 0 2 0
<+0.2 7 2 1 1 9 2 5 0 3 0 2 1
<+0.1 51 10 3 6 57 10 41 1 12 6 36 6
0.0 306 405 427 201 359 334 781 574 458 493 795 417
>-0.1 54 10 1 8 64 9 28 1 28 5 24 8
>-0.2 7 0 0 8 1 0 3 0 4 0
>-0.3 0 0 0 2 0 0 0 1 0
>-0.4 1 0 0 1 1 0 0 0 0 0

Table K.2A-7. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the American River at Sunrise
for Alternative 2A, 1922-1993 Simulation (2001 Operations)

Fall-Run Chinook Salmon Steelhead
Change in Adult Spawning/ Juvenile Smolt Adult Spawning/ Juvenile Smolt
the Index Migration Incubation Rearing Migration Migration Incubation Rearing Migration
<+0.4 0 0 0 0 0 0 0 0
<+0.3 2 2 0 0 0 1 0 0
<+0.2 10 2 0 1 0 0 0 1
<+0.1 64 21 2 6 22 5 21 6
0.0 297 368 428 203 443 490 829 419
>-0.1 48 34 1 5 33 6 14 5
>-0.2 7 4 1 1 4 1 0 1
>-0.3 4 0 0 0 2 0 0 0
>-0.4 0 0 0 0 0 1 0 0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2A-8. Frequency of Water Temperature Survival Indices for Coho Salmon Life Stages in the Trinity River at Lewiston for Alternative 2A,
1922-1993 Simulation (2001 Operations)

Coho Salmon
Spawning/
Change in the Index Adult Migration Incubation Juvenile Rearing Smolt Migration
<+0.4 0 0 0 0
<+0.3 0 0 0 0
<+0.2 0 0 0 0
<+0.1 4 0 1 0
0.0 280 288 860 288
>-0.1 3 0 3 0
>-0.2 1 0 0 0
>-0.3 0 0 0 0
>-0.4 0 0 0 0
South Delta Improvements Program October 2005
Appendices to the Draft Environmental Impact Statement/ K-18

Environmental Impact Report J&S 02053.02



U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Alternative 2A 2020 Conditions

Table K.2A-9. Frequency of Change (Relative to Alternative 1) in Spawning Habitat Availability for Steelhead and Chinook Salmon in the Feather,
Sacramento, and American Rivers for Alternative 2A, 1922—-1994 Simulation (2020 Operations)

Sacramento River Feather River American River
Change in Fall-Run Late Fall-Run Winter-Run Spring-Run Fall-Run Spring-Run Fall-Run
Percentage Chinook Chinook Chinook Chinook Chinook Chinook Chinook
Area Salmon Salmon Salmon Salmon Steelhead Salmon Salmon Steelhead Salmon Steelhead
<+100% 0 0 0 0 0 0 0 0 0 0
<+90% 0 0 0 0 0 0 0 0 0 0
<+80% 0 0 0 0 0 0 0 0 0 0
<+70% 0 0 0 0 0 0 0 0 0 0
<+60% 0 0 0 0 0 0 0 0 0 0
<+50% 0 0 0 0 0 0 0 0 0 0
<+40% 0 0 0 0 0 0 0 0 0 0
<+30% 0 0 0 0 0 0 0 0 1 2
<+20% 0 0 0 0 0 0 0 0 5 1
<+10% 0 0 0 0 0 0 0 0 12 12
0% 218 219 292 219 365 219 219 365 178 342
>-10% 1 0 0 0 0 0 0 0 17 6
>-20% 0 0 0 0 0 0 0 0 0 0
>-30% 0 0 0 0 0 0 0 0 6 2
>-40% 0 0 0 0 0 0 0 0 0 0
>-50% 0 0 0 0 0 0 0 0 0 0
>-60% 0 0 0 0 0 0 0 0 0 0
>-70% 0 0 0 0 0 0 0 0 0 0
>-80% 0 0 0 0 0 0 0 0 0 0
>-90% 0 0 0 0 0 0 0 0 0 0
>=-100% 0 0 0 0 0 0 0 0 0 0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2A-10. Frequency of Occurrence of the Percentage Change in Flow from Alternative 1 That Could Affect Rearing Habitat Area for
Steelhead and Chinook Salmon in the Sacramento, Feather, and American Rivers for Alternative 2A, 1922-1994 Simulation (2020 Operations)

Sacramento River Feather River American River

Percentage Fall-Run Late Fall-Run  Winter-Run Spring-Run Fall-Run Spring-Run Fall-Run
Change in Chinook Chinook Chinook Chinook Chinook Chinook Chinook
Flow Salmon Salmon Salmon Salmon Steelhead Salmon Salmon Steelhead Salmon Steelhead

<+100% 0
<+90%
<+80%
<+70%
<+60%
<+50%
<+40%
<+30%
<+20%
<+10%

0% 432 575 709 491 855 433 500 843 424 827
>-10%
>-20%
>-30%
>-40%
>-50%
>-60%
>-70%
>-80%
>-90%

>=-100%
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Tables and Figures Supporting the Impact Assessment

U.S. Department of the Interior, Bureau of Reclamation,
and the California Department of Water Resources

of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2A-11. Frequency of Change in Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Sacramento

River at Keswick for Alternative 2A, 1922-1993 Simulation (2020 Operations)

Fall-/Late Fall-Run

Chinook Salmon Winter-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead

Fall-Run Chinook Salmon
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Tables and Figures Supporting the Impact Assessment

U.S. Department of the Interior, Bureau of Reclamation,
and the California Department of Water Resources

of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2A-12. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Sacramento River at

Bend Bridge for Alternative 2A, 1922-1993 Simulation (2020 Operations)

Fall-/Late Fall-Run

Chinook Salmon Winter-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead

Fall-Run Chinook Salmon
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U.S. Department of the Interior, Bureau of Reclamation,

Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources

of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2A-13. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Sacramento River at
Red Bluff for Alternative 2A, 1922-1993 Simulation (2020 Operations)

Fall-/Late Fall-Run

Fall-Run Chinook Salmon Chinook Salmon Winter-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead

change & E€ 29 & B EE 2, E B EE ., E B BE ., & B BE ., E
nte =E 55 35 s5E =E 5$£ 5f $E =f 5§ §£ s$E =% 5£ Sf sE =zE 5§ Tf 5§
ndex 2S5 32 38 55 %5 32 38 55 35 48 38 53 I3 & 38 55 %S 3E 38 §5sS
<+0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<+0.3 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0
<+0.2 0 0 0 0 0 0 0 0 0 7 0 0 0 3 0 0 0 1 0 0
<+0.1 11 7 0 0 11 9 2 0 2 59 2 0 11 35 2 0 7 6 1 0

0.0 407 406 432 216 551 547 861 648 572 325 717 504 481 272 861 576 489 488 861 432
>-0.1 13 17 0 0 13 18 1 0 2 37 1 0 11 45 1 0 8 9 2 0
>-0.2 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 0
>-0.3 0 0 0 0 0 2 0 0 2 0 0 0 0 0 0
>-0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Table K.2A-14. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Feather River below
Thermalito for Alternative 2A, 1922—-1993 Simulation (2020 Operations)

Fall-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead
Change in Adult Spawning/  Juvenile Smolt Adult Spawning/  Juvenile Smolt Adult Spawning/  Juvenile Smolt
the Index Migration  Incubation Rearing ~ Migration  Migration  Incubation Rearing  Migration  Migration  Incubation Rearing  Migration
<+0.4 1 0 0 0 1 0 1 0 0 0 0 0
<+0.3 3 0 0 0 4 0 0 0 0 0 2 0
<+0.2 9 3 1 1 10 3 7 0 1 0 1 1
<+0.1 50 12 2 3 56 10 27 0 13 8 33 3
0.0 304 404 427 210 368 335 790 576 465 491 793 426
>-0.1 48 11 2 2 48 10 32 0 22 4 30 2
>-0.2 11 0 0 0 11 0 0 3 1 4 0
>-0.3 1 0 0 0 1 0 0 0 0 1 0
>-0.4 3 2 0 0 3 2 0 0 0 0 0

South Delta Improvements Program
Appendices to the Draft Environmental Impact Statement/ K-23
Environmental Impact Report

October 2005

J&S 02053.02



U.S. Department of the Interior, Bureau of Reclamation,
and the California Department of Water Resources

Tables and Figures Supporting the Impact Assessment
of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2A-15. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the American River at
Sunrise for Alternative 2A, 1922-1993 Simulation (2020 Operations)

Fall-Run Chinook Salmon Steelhead
Change in Adult Spawning/ Juvenile Smolt Adult Spawning/ Juvenile Smolt
the Index Migration Incubation Rearing Migration Migration Incubation Rearing Migration
<+0.4 2 0 0 0 0 0 0 0
<+0.3 5 2 0 0 0 0 0 0
<+0.2 7 4 0 1 1 0 0 1
<+0.1 61 17 6 7 25 8 25 7
0.0 300 368 423 201 438 490 820 417
>-0.1 51 35 3 6 37 5 18 6
>-0.2 3 0 1 1 1 1
>-0.3 2 0 0 0 0 0
>-0.4 1 0 0 0 0 0

Table K.2A-16. Frequency of Water Temperature Survival Indices for Coho Salmon Life Stages in the Trinity River at Lewiston for
Alternative 2A, 1922-1993 Simulation (2020 Operations)

Coho Salmon
Spawning/
Change in the Index Adult Migration Incubation Juvenile Rearing Smolt Migration
<+0.4 0 0 0 0
<+0.3 0 0 0 0
<+0.2 0 0 0 0
<+0.1 2 0 2 0
0.0 282 288 862 288
>-0.1 4 0 0 0
>-0.2 0 0 0 0
>-0.3 0 0 0 0
>-0.4 0 0 0 0
South Delta Improvements Program October 2005
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Alternative 2B

Table K.2B-1. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the American River at Sunrise
for the No Action and Frequency of Change in the Water Temperature Survival Indices for Alternative 2B, 1922-1993 Simulation (2001 Operations)

Fall-Run Chinook Salmon Steelhead
Adult Spawning/ Juvenile Smolt Adult Spawning/ Juvenile Smolt
Base Index ~ Migration  Incubation Rearing Migration ~ Migration  Incubation Rearing Migration
1.00 189 307 420 184 377 276 793 400
0.90 15 50 12 23 40 31 64 23
0.80 7 26 0 9 5 9 5 9
0.70 52 11 0 0 35 8 0 0
0.60 70 11 0 0 28 5 0 0
0.50 39 3 0 0 6 9 1 0
0.40 21 3 0 0 7 3 1 0
0.30 17 3 0 0 0 4 0 0
0.20 11 3 0 0 3 4 0 0
0.10 1 0 0 0 1 4 0 0
0.00 10 15 0 0 2 151 0 0
Frequency of Change in Index
Fall-Run Chinook Salmon Steelhead
Change in the Adult Spawning/ Juvenile Smolt Adult Spawning/ Juvenile Smolt
Index Migration  Incubation Rearing Migration ~ Migration  Incubation Rearing Migration
<+0.6 0 0 0 0 0 0 0 0
<+0.5 0 0 0 0 0 0 0 0
<+0.4 0 0 0 0 0 0 0 0
<+0.3 0 0 0 0 0 1 0 0
<+0.2 5 2 0 0 0 0 0 0
<+0.1 61 20 2 7 17 6 16 7
0 327 383 429 206 462 491 841 422
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U.S. Department of the Interior, Bureau of Reclamation,
and the California Department of Water Resources

Tables and Figures Supporting the Impact Assessment
of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Fall-Run Chinook Salmon Steelhead
Adult Spawning/ Juvenile Smolt Adult Spawning/ Juvenile Smolt
Base Index ~ Migration  Incubation Rearing Migration ~ Migration  Incubation Rearing Migration
>-0.1 35 22 1 3 24 3 7 3
>-0.2 2 4 0 0 0 2 0 0
>-0.3 2 0 0 0 1 0 0 0
>-0.4 0 0 0 0 0 1 0 0
>-0.5 0 0 0 0 0 0 0 0
>-0.6 0 1 0 0 0 0 0 0

Table K.2B-2. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Feather River below
Thermalito for the No Action and Frequency of Change in the Water Temperature Survival Indices for Alternative 2B, 1922-1993 Simulation (2001

Operations)
Fall-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead
Adult Spawning/  Juvenile Smolt Adult Spawning/  Juvenile Smolt Adult Spawning/  Juvenile Smolt
Base Index | Migration Incubation Rearing Migration | Migration  Incubation Rearing Migration | Migration  Incubation Rearing Migration

1.00 176 345 418 175 143 140 742 573 371 271 736 391
0.90 45 16 10 32 48 9 59 2 56 26 77 32
0.80 19 11 3 5 45 8 29 0 19 14 26 5
0.70 24 7 1 2 49 7 9 1 18 11 12 2
0.60 27 13 0 2 47 12 10 0 28 6 5 2
0.50 26 7 0 0 40 7 3 0 8 9 5 0
0.40 16 5 0 0 22 6 3 0 2 3 2 0
0.30 18 9 0 0 22 9 2 0 0 2 0 0
0.20 14 3 0 0 15 4 4 0 1 6 0 0
0.10 11 0 0 0 13 0 1 0 0 4 0 0
0.00 56 16 0 0 60 158 2 0 1 152 1 0
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U.S. Department of the Interior, Bureau of Reclamation,

and the California Department of Water Resources

Frequency of Change in Index

Tables and Figures Supporting the Impact Assessment
of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Fall-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead
Change in the Adult Spawning Juvenile Smolt Adult Spawning Juvenile Smolt Adult Spawning Juvenile Smolt
Index Migration /Incubation  Rearing Migration | Migration /Incubation  Rearing Migration | Migration /Incubation  Rearing Migration
<+0.6 0 0 0 0 0 0 0 0 0 0 0 0
<+0.5 1 0 0 0 1 0 1 0 0 0 0 0
<+0.4 1 0 0 0 1 0 0 0 0 0 0 0
<+0.3 6 1 0 0 6 1 4 0 0 0 1 0
<+0.2 6 2 0 0 6 2 0 0 2 0 4 0
<+0.1 54 8 1 2 53 5 38 1 13 7 36 2
0 322 401 427 208 389 334 801 574 474 494 806 424
>-0.1 40 15 4 4 44 13 18 1 15 3 16 4
>-0.2 1 1 0 2 1 1 1 0 0 0 0 2
>-0.3 0 1 0 0 2 1 0 0 0 0 1 0
>-0.4 1 2 0 0 1 2 1 0 0 0 0 0
>-0.5 0 0 0 0 0 0 0 0 0 0 0 0
>-0.6 0 1 0 0 0 1 0 0 0 0 0 0

Table K.2B-3. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Sacramento River at Bend
Bridge for the No Action and Frequency of Change in the Water Temperature Survival Indices for Alternative 2B, 1922—-1993 Simulation (2001
Operations)

Fall/Late Fall-Run Chinook
Fall-Run Chinook Salmon Salmon Winter-Run Chinook Spring-Run Chinook Salmon Steelhead
§ 25 2 5| & 28 25 B| § 282 25 E| §E BE oo E| B BE oo
Base | =8 S5& TE£ =zF8|=8 EE TE =zE|=8 EE TE =zE|=8 EE TE£ =zE|=8 EE T£ =B
>S5 3 8 2| 5S> 3 38 2| 5S> 3 €8 2| 5S> 3 €€® 2| 5S> 3 w8 2o
Index | 25 & 38 55|35 g 3& 55|85 g 38 55|35 g 38 55|35 2 3¢ &S
1.00 401 409 432 216 545 535 859 648 576 304 715 504 482 277 859 576 480 380 858 432
0.90 15 10 0 0 15 26 5 0 0 86 5 0 7 42 5 0 11 93 6 0
0.80 3 1 0 0 3 1 0 0 0 14 0 0 2 9 0 0 5 18 0 0
0.70 2 3 0 0 2 5 0 0 0 6 0 0 2 5 0 0 1 8 0 0
0.60 5 0 0 0 5 0 0 0 0 0 0 0 5 0 0 0 4 2 0 0
0.50 0 2 0 0 0 2 0 0 0 0 0 0 0 2 0 0 1 0 0 0
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Tables and Figures Supporting the Impact Assessment

U.S. Department of the Interior, Bureau of Reclamation,
and the California Department of Water Resources

of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B
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U.S. Department of the Interior, Bureau of Reclamation,
and the California Department of Water Resources

Tables and Figures Supporting the Impact Assessment
of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2B-4. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Sacramento River at
Keswick for the No Action and Frequency of Change in the Water Temperature Survival Indices for Alternative 2B, 1922-1993 Simulation (2001

Operations)

Fall-Run Chinook Salmon

Fall/Late Fall-Run Chinook
Salmon

Winter-Run Chinook Spring-Run Chinook Salmon Steelhead
§ 28 oo §| § 28 ¢o 65| § ES 2o E| 5§ 28 2o E| E 2§ 2. £
ndex | 25 g2 3¢ 55|35 3£ 3& 55|85 BE 38 55|35 & 3¢ 55|35 3£ 3& §S
1.00 410 410 432 216 554 554 864 648 576 411 720 504 491 322 864 576 485 498 864 432
0.90 9 9 0 0 9 9 0 0 0 1 0 0 2 8 0 0 8 5 0 0
0.80 2 3 0 0 2 3 0 0 0 3 0 0 0 5 0 0 3 0 0 0
0.70 3 0 0 0 3 0 0 0 0 1 0 0 3 0 0 0 2 1 0 0
0.60 5 1 0 0 5 1 0 0 0 3 0 0 5 3 0 0 5 0 0 0
0.50 3 1 0 0 3 1 0 0 0 0 0 0 3 1 0 0 1 0 0 0
0.40 0 2 0 0 0 2 0 0 0 0 0 0 0 2 0 0 0 0 0 0
0.30 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0
0.20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.10 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0
0.00 0 4 0 0 0 4 0 0 0 13 0 0 0 17 0 0 0 0 0 0
Frequency of Change in Index
Fall/Late Fall-Run Chinook
Fall-Run Chinook Salmon Salmon Winter-Run Chinook Spring-Run Chinook Salmon Steelhead

Change | & E£8 ¢o 5| & Ef 2o 5| § B8 2o E| 5§ BS 25 E| B BE 2. £
nte | =E 55 5o 5E15% 25 85 85|55 25 85 s5|sf 55 g5 g5|s5 i35 85 8%
mdex | 25 5E 28 55|85 S8 38 §5|85 52 38 55|35 §E 3% 55|35 §E 28 5S
<+0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<+0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<+0.2 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0
<+0.1 8 1 0 0 8 1 0 1 1 3 0 1 7 2 0 1 6 3 0 0
0 420 423 432 216 564 567 863 647 575 426 719 503 494 348 863 575 494 501 864 432
>-0.1 4 8 0 0 4 8 1 0 0 2 1 0 3 9 1 0 4 0 0 0
>-0.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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U.S. Department of the Interior, Bureau of Reclamation,
and the California Department of Water Resources

Tables and Figures Supporting the Impact Assessment
of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Fall/Late Fall-Run Chinook
Fall-Run Chinook Salmon Salmon Winter-Run Chinook Spring-Run Chinook Salmon Steelhead
= S = S = S = S = S
Base |28 S8 SE£ £E|=E 58 TE £E| =% S8 TE 58| =B 58 TE £E|=zE S& TE £CE
Index | 25 & 38 55|35 g 3& 55|35 g 3& 55|35 g 3& 55|35 & 3¢& &S
>-0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>-0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Table K.2B-5. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Sacramento River at Red
Bluff for the No Action and Frequency of Change in the Water Temperature Survival Indices for Alternative 2B, 1922—-1993 Simulation (2001

Operations)

Fall/Late Fall-Run Chinook
Fall-Run Chinook Salmon Salmon Winter-Run Chinook Spring-Run Chinook Salmon Steelhead
§ 28 oo 5| § 28 ¢o 5| § EE 2o E| § 28 2o E| E BE 2. £
Index |25 52 38 53|25 52 38 55|35 5E 38 535|235 52 38 55|35 52 38 &S
1.00 397 406 432 216 541 497 858 648 573 153 714 504 475 225 858 576 473 331 858 432
0.90 14 13 0 0 14 59 5 0 3 169 5 0 9 66 5 0 16 70 6 0
0.80 7 1 0 0 7 6 1 0 0 49 1 0 6 20 1 0 6 40 0 0
0.70 2 1 0 0 2 1 0 0 0 20 0 0 2 12 0 0 2 33 0 0
0.60 4 2 0 0 4 2 0 0 0 12 0 0 4 8 0 0 3 8 0 0
0.50 2 2 0 0 2 4 0 0 0 4 0 0 2 3 0 0 2 9 0 0
0.40 1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 3 0 0
0.30 2 2 0 0 2 2 0 0 0 3 0 0 2 3 0 0 2 4 0 0
0.20 2 0 0 0 2 0 0 0 0 0 0 0 2 0 0 0 0 1 0 0
0.10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
0.00 1 5 0 0 1 5 0 0 0 22 0 0 1 23 0 0 0 4 0 0
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Tables and Figures Supporting the Impact Assessment

U.S. Department of the Interior, Bureau of Reclamation,
and the California Department of Water Resources

of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Frequency of Change in Index
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<+1.0
<+0.9
<+0.8
<+0.7
<+0.6
<+0.5
<+0.4
<+0.3
<+0.2
<+0.1

>-0.1
>-0.2
>-0.3
>-0.4
>-0.5
>-0.6
>-0.7
>-0.8
>-0.9

>=-1.0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2B-6. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Trinity River at Lewiston for
the No Action and Frequency of Change in the Water Temperature Survival Indices for Alternative 2B, 1922—-1993 Simulation (2001 Operations)

Coho Salmon
Adult Spawning  Juvenile Smolt
Base Index Migration Incubation  Rearing Migration
1.00 277 288 862 288
0.90 6 0 2 0
0.80 3 0 0 0
0.70 0 0 0 0
0.60 0 0 0 0
0.50 0 0 0 0
0.40 1 0 0 0
0.30 0 0 0 0
0.20 0 0 0 0
0.10 1 0 0 0
0.00 0 0 0 0
Frequency of Change in Index
Coho Salmon
Change in Adult Spawning  Juvenile Smolt
the Index ~ Migration Incubation  Rearing Migration
<+0.4 0 0 0 0
<+0.3 0 0 0 0
<+0.2 0 0 0 0
<+0.1 2 0 1 0
0 284 288 861 288
>-0.1 0 0 2 0
>-0.2 2 0 0 0
>-0.3 0 0 0 0
>-0.4 0 0 0 0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2B-7. Frequency of Change (Relative to Alternative 1) in Spawning Habitat Area for Steelhead and Chinook Salmon in the American
River at Nimbus for Alternative 2B, 1922-1994 Simulation (2001 Operations)

Proportion of Spawning
Spawning Habitat Fall Run Chinook
Available (%) Salmon Steelhead
<+100% 163 292
<+90% 14 32
<+80% 8 8
<+70% 22 23
<+60% 3 4
<+50% 9 3
<+40% 0 0
<+30% 0 3
<+20% 0 0
<+10% 0 0
0% 0 0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2B-8. Frequency of Change (Relative to Alternative 1) in Rearing Habitat Area for Steelhead and Chinook Salmon in the American River
at Nimbus for Alternative 2B, 1922—-1994 Simulation (2001 Operations)

Rearing
Percentage Fall Run Chinook
Change in Flow Salmon Steelhead
<+100% 1 1
<+90% 0 0
<+80% 0 0
<+70% 1 3
<+60% 1 1
<+50% 0 0
<+40% 1 2
<+30% 2 3
<+20% 4 8
<+10% 0 0
0% 418 828
>-10% 0 0
>-20% 7 20
>-30% 1 1
>-40% 0 5
>-50% 1 1
>-60% 0 1
>-70% 0 1
>-80% 0 0
>-90% 0 0
>=-100% 0 0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2B-9. Frequency of Change (Relative to Alternative 1) in Rearing Habitat Area for Steelhead and Chinook Salmon in the Feather River
below Thermalito for Alternative 2B, 1922—-1994 Simulation (2001 Operations)

Rearing
Percentage Fall Run Spring-Run
Change in Flow Chinook Salmon Chinook Salmon Steelhead
<+100% 0 0
<+90% 0] 0 0
<+80% 0 0 0
<+70% 0 0 0
<+60% 0 0 0
<+50% 0 0 1
<+40% 0 0 2
<+30% 0 1 2
<+20% 1 1 3
<+10% 0 0 0
0% 433 502 852
>-10% 0 0 0
>-20% 0 2 5
>-30% 1 1 2
>-40% 0 0 1
>-50% 2 2 3
>-60% 1 1 3
>-70% 0 0 0
>-80% 0 0 0
>-90% 0] 0 0
>=-100% 0 0 0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Alternative 2B 2020 Conditions

Table K.2B-10. Frequency of Change (Relative to Alternative 1) in Spawning Habitat Area for Steelhead and Chinook Salmon in the American
River at Nimbus for Alternative 2B, 1922—-1994 Simulation (2020 Operations)

Spawning
Percentage Fall-Run
Change in Flow Chinook Salmon Steelhead
<+100% 0 0
<+90% 0 0
<+80% 0 0
<+70% 0 0
<+60% 0 0
<+50% 0 0
<+40% 0 0
<+30% 1 2
<+20% 1 1
<+10% 4 4
0% 193 349
>-10% 15 6
>-20% 4 3
>-30% 1 0
>-40% 0 0
>-50% 0 0
>-60% 0 0
>-70% 0 0
>-80% 0 0
>-90% 0 0
>=-100% 0 0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2B-11. Frequency of Change (Relative to Alternative 1) in Rearing Habitat Area for Steelhead and Chinook Salmon in the American
River at Nimbus for Alternative 2B, 1922-1994 Simulation (2020 Operations)

Rearing
Percentage Fall-Run Chinook
Change in Flow Salmon Steelhead
<+100% 0 0
<+90% 0 0
<+80% 0 0
<+70% 0 0
<+60% 0 0
<+50% 2 2
<+40% 1 1
<+30% 0 2
<+20% 4 5
<+10% 0 0
0% 426 848
>-10% 0 0
>-20% 4 10
>-30% 0 5
>-40% 0 1
>-50% 0 0
>-60% 0 1
>-70% 0 0
>-80% 0 0
>-90% 0 0
>=-100% 0 0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment
and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2B-12. Frequency of Change (Relative to Alternative 1) in Spawning Habitat Availability for Steelhead and Chinook Salmon in the
Feather River Below Thermalito for Alternative 2B, 1922-1994 Simulation (2020 Operations)

Spawning
Change in Fall-Run Spring-Run
Percentage Area Chinook Salmon Chinook Salmon Steelhead
<+100% 0 0 0
<+90% 0 0 0
<+80% 0 0 0
<+70% 0 0 0
<+60% 0 0 0
<+50% 0 0 0
<+40% 0 0 0
<+30% 0 0 0
<+20% 0 0 0
<+10% 0 0 0
0% 219 219 364
>-10% 0 0 1
>-20% 0 0 0
>-30% 0 0 0
>-40% 0 0 0
>-50% 0 0 0
>-60% 0 0 0
>-70% 0 0 0
>-80% 0 0 0
>-90% 0 0 0
>=-100% 0 0 0
Spawning
Proportion of Spawning Fall-Run Spring-Run
Habitat Available (%) Chinook Salmon Chinook Salmon Steelhead
<+100% 219 219 365
<+90% 0 0 0
<+80% 0 0 0
<+70% 0 0 0
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U.S. Department of the Interior, Bureau of Reclamation, Tables and Figures Supporting the Impact Assessment

and the California Department of Water Resources of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B
Spawning
Change in Fall-Run Spring-Run
Percentage Area Chinook Salmon Chinook Salmon Steelhead

<+60% 0 0 0
<+50% 0 0 0
<+40% 0 0 0
<+30% 0 0 0
<+20% 0 0 0
<+10% 0 0 0

0% 0 0 0

Table K.2B-13. Frequency of Change (Relative to Alternative 1) in Rearing Habitat Area for Steelhead and Chinook Salmon in the Feather River
Below Thermalito for Alternative 2B, 1922—-1994 Simulation (2020 Operations)

Rearing
Percentage Fall-Run Spring-Run
Change in Flow Chinook Salmon Chinook Salmon Steelhead

<+100% 0 0 0
<+90% 0 0 0
<+80% 0 0 1
<+70% 0 0 0
<+60% 0 0 0
<+50% 0 0 0
<+40% 0 1 2
<+30% 3 3 3
<+20% 1 1 2
<+10% 0 0 0

0% 431 502 861

>-10% 0 0 0
>-20% 0 0 0
>-30% 1 1 1
>-40% 0 0 1
>-50% 1 1 3
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U.S. Department of the Interior, Bureau of Reclamation,
and the California Department of Water Resources

Rearing
Percentage Fall-Run Spring-Run
Change in Flow Chinook Salmon Chinook Salmon Steelhead

>-60% 1 2 2
>-70% 0 0 0
>-80% 0 0 0
>-90% 0 0 0

>=-100% 0 0 0

Tables and Figures Supporting the Impact Assessment
of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2B-14. Frequency of Change (Relative to Alternative 1) in Spawning Habitat Availability for Steelhead and Chinook Salmon in the

Sacramento River at Keswick for Alternative 2B, 1922—-1994 Simulation (2020 Operations)

Spawning
Change in Fall-Run Chinook Late Fall-Run Winter-Run Spring-Run
Percentage Area Salmon Chinook Salmon Chinook Salmon Chinook Salmon Steelhead

<+100% 0 0 0 0 0
<+90% 0 0 0 0 0
<+80% 0 0 0 0 0
<+70% 0 0 0 0 0
<+60% 0 0 0 0 0
<+50% 0 0 0 0 0
<+40% 0 0 0 0 0
<+30% 0 0 0 0 0
<+20% 0 0 0 0 0
<+10% 0 0 0 0 0
0% 219 219 292 219 365
>-10% 0 0 0 0 0
>-20% 0 0 0 0 0
>-30% 0 0 0 0 0
>-40% 0 0 0 0 0
>-50% 0 0 0 0 0
>-60% 0 0 0 0 0
>-70% 0 0 0 0 0

South Delta Improvements Program
Appendices to the Draft Environmental Impact Statement/
Environmental Impact Report

K-41

October 2005

J&S 02053.02



U.S. Department of the Interior, Bureau of Reclamation,

and the California Department of Water Resources

Spawning
Change in Fall-Run Chinook Late Fall-Run Winter-Run Spring-Run
Percentage Area Salmon Chinook Salmon Chinook Salmon Chinook Salmon Steelhead
>-80% 0 0 0 0 0
>-90% 0 0 0 0 0
=-100% 0 0 0 0 0
Proportion of Spawning
Spawning Habitat Fall-Run Chinook Late Fall-Run Winter-Run Spring-Run
Available (%) Salmon Chinook Salmon Chinook Salmon Chinook Salmon Steelhead

<+100% 208 209 292 214 352
<+90% 11 10 0 5 13
<+80% 0 0 0 0 0
<+70% 0 0 0 0 0
<+60% 0 0 0 0 0
<+50% 0 0 0 0 0
<+40% 0 0 0 0 0
<+30% 0 0 0 0 0
<+20% 0 0 0 0 0
<+10% 0 0 0 0 0

0% 0 0 0 0 0

Tables and Figures Supporting the Impact Assessment
of the SDIP on Fish, Alternatives 1, 2A-2C, 3B, 4B

Table K.2B-15. Frequency of Change (Relative to Alternative 1) in Rearing Habitat Availability for Steelhead and Chinook Salmon in the

Sacramento River at Keswick for Alternative 2B, 1922—-1994 Simulation (2020 Operations)

Change in
Percentage Area

Rearing

Fall-Run Chinook
Salmon

Late Fall-Run
Chinook Salmon

Winter-Run
Chinook Salmon

Spring-Run
Chinook Salmon

Steelhead
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Rearing
Change in Fall-Run Chinook Late Fall-Run Winter-Run Spring-Run
Percentage Area Salmon Chinook Salmon Chinook Salmon Chinook Salmon Steelhead
<+20% 2 0 2 2 2
<+10% 0 0 0 0 0
0% 432 581 718 499 864
>-10% 0 0 0 0 0
>-20% 1 2 5 5 5
>-30% 2 0 2 2 2
>-40% 0 0 0 0 0
>-50% 0 0 0 0 0
>-60% 0 0 0 0 0
>-70% 0 0 0 0 0
>-80% 0 0 0 0 0
>-90% 0 0 0 0 0
>=-100% 0 0 0 0 0
Proportion of Spawning
Spawning Habitat Fall-Run Chinook Late Fall-Run Winter-Run Spring-Run
Available (%) Salmon Chinook Salmon Chinook Salmon Chinook Salmon Steelhead
<+100% 208 209 292 214 352
<+90% 11 10 0 5 13
<+80% 0 0 0 0 0
<+70% 0 0 0 0 0
<+60% 0 0 0 0 0
<+50% 0 0 0 0 0
<+40% 0 0 0 0 0
<+30% 0 0 0 0 0
<+20% 0 0 0 0 0
<+10% 0 0 0 0 0
0% 0 0 0 0 0
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Table K.2B-16. Frequency of Water Temperature Survival Indices for Chinook Salmon and Steelhead Life Stages in the Feather River below
Thermalito for the No Action and Frequency of Change in the Water Temperature Survival Indices for Alternative 2B, 1922-1993 Simulation (2020
Operations)

Fall-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead
Adult Spawning/  Juvenile Smolt Adult Spawning/  Juvenile Smolt Adult Spawning/  Juvenile Smolt
Base Index Migration  Incubation Rearing Migration ~ Migration  Incubation Rearing Migration  Migration  Incubation Rearing Migration
1.00 173 345 419 175 144 141 752 572 370 271 748 391
0.90 47 17 8 33 47 9 54 3 55 26 75 33
0.80 17 8 4 3 42 5 28 0 22 14 20 3
0.70 26 6 1 3 50 6 9 1 16 10 9 3
0.60 32 13 0 2 54 12 6 0 25 6 8 2
0.50 31 8 0 0 47 8 3 0 12 10 1 0
0.40 23 4 0 0 27 5 7 0 1 2 1 0
0.30 14 10 0 0 16 10 1 0 1 2 1 0
0.20 8 0 0 11 4 1 0 1 5 1 0
0.10 11 1 0 0 11 1 0 0 0 0 0
0.00 50 16 0 0 55 159 3 0 1 154 0 0
Frequency of Change in Index
Fall-Run Chinook Salmon Spring-Run Chinook Salmon Steelhead
Adult Spawning/  Juvenile Smolt Adult Spawning/  Juvenile Smolt Adult Spawning/ Juvenile Smolt
Base Index Migrati